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DETAILED ACTION 

Applicant's response was received and entered July 05, 2006. 

Claims 1-38 are pending. Claims 1 , 26, & 28 are amended. 
Application is currently pending. 

Response to Amendment 
Applicant's arguments and amendments with respect to amended claims 1 , 26 & 
28 and previously presented claims 2-25, 27 29-38 filed July 05, 2006 have been 
considered but they are not persuasive. The Examiner would like to point out that this 
action is made final (See MPEP 706.07a). 

Applicant's arguments and amendments with respect to the rejections under 
Ledford et al. US Pat no. 6,347,056 amended claims 1, 26 & 28 and previously 
presented claims 2-25, 27 29*38 filed July 05, 2006 have been considered but are moot 
in view of the new ground(s) of rejection. 

The applicant contends that Crouch does not teach a centralized BIST controller for 
issuing commands for testing multiple memory modules. The examiner respectfully 
disagrees. Crouch states "In this case a single memorv BIST controller creates the test 
stimulus and the test sequencing for all of the embedded memory arrays (the memory 
testing algorithms are embedded within the chip)" (column 1, lines 30-36). Further as 
seen clearly in Figure 1 clearly depicts a central BIST controller (130), testing a 
plurality of memory modules (140 & 150). As per the added limitation of a plurality of 
sequencers testing memory modules operating on different clock domains. Crouch 
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teaches "In this case, the memory test sequencer, stimulus generator, and comparator 
logic are all embedded within a single chip. Access to all of the individual memory 
arrays is provided" (column 2, lines 5-10). Hence, since more then one chip can be 
tested at one time, there will be a plurality of sequencers. Further "this test starts by 
loading sequential logic with a particular set of logic values (referred to as "DATA"), 
stopping the clock for a period of time, and then verifying the ability of the sequential 
logic to retain the first set of logic values. A second set of logic values, that are 
generally the complement of the first set ("DATABAR"), is then applied to the 
sequential logic, the clock is again stopped and re-started, and the sequential logic is 
verified again" (column 2, lines 25-30) and "if the memories are of different sizes (data 
width and address space), or in different frequency domains" (column 4, lines 35-50). 
Here clearly, it can be seen that the controller has the ability to control the clock, and 
since the memory modules 140 and 150 can be tested separately, they can be of 
different clock domains. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the Invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
states. 

Claims 1-24 & 26-38 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Crouch et al. US Pat no. 5,995,731. 
As per claim 1 : 
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Crouch et al. teaches a system comprising a centralized built-in self-test (BIST) 
controller (Figure 2 # 210 column 5, lines 55-60), that stores an algorithm for testing a 
plurality of memory modules (Figure 2 # 210), wherein the BIST controller stores the 
algorithm as a set of generalized commands that conform to a command protocol 
(column 3, lines 55-59), and a plurality of sequencers that interpret the commands 
based on the command protocol (Figure 2 # 210 & 225, column 5, lines 51-55) and 
apply the generalized commands to the memory modules, each sequencer being 
associated with one or more memory modules operating on a common clock domain, 
wherein at least two of the sequencers are associated with memory modules operating 
on different clock domains (column 4, lines 35-50). 

As per claim 2: 

Crouch et al. teaches the system of claim 1 wherein the generalized commands 
specify the algorithm in accordance with the command protocol and without regard to 
timing requirements of the memory modules (column 6, lines 7-14). 
As per claim 3: 

Crouch et al. teaches the system of claim 1 , wherein the generalized commands 
specify the algorithm without regard to physical characteristics of the memory modules 
(column 6, lines 7-14). 

As per claim 4: 

Crouch et al. teaches the system of claim 1 , wherein each of the generalized 
commands includes a sequencer identifier that identifies one or more of the sequencers 
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to process the respective command and apply the command to the memory modules 
(column 6, lines 7-20). 
As per claim 5: 

Crouch et al. teaches the system of claim 4, wherein the sequencer identifier 
comprises a broadcast identifier to indicate that the generalized command is to be 
interpreted and applied by all of the distributed sequencers (column 7, lines 1-10). 

As per claim 6: 

Crouch et al. teaches the system of claim 4, wherein the sequencer identifier 
comprises a unicast identifier that identifies a specific one of the sequencers to interpret 
and apply the generalized command to the respective memory modules of the identified 
sequencer (column 7, lines 20-26). 

As per claim 7: 

Crouch et al. teaches the system of claim 4, wherein the command protocols 
defines each of the generalized commands to include an operational code selected from 
a set of defined operational codes and a set of associated parameters (column 5, lines 
51-60). 

As per claim 8: 

Crouch et al. teaches the system of claim 7, wherein the set of defined 
operational codes includes an operational code that directs the sequencers to 
selectively enable and disable a BIST mode during which the sequencers ready the 
memory modules for testing by isolating the memory modules from address and data 
lines used during normal operation (column 6, lines 7-10). 
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As per claim 9: 

Crouch et al. teaclies the system of claim 7, wherein the set of defined 
operational codes includes an operational code that directs the sequencers to apply a 
sequence of one or more memory operations over a range of addresses specified by 
the parameters (column 5, lines 57-60). 

As per claim 10: 

Crouch et al. teaches the system of claim 9, wherein the parameters include a 
single-row (SR) field to direct the sequencers to apply the memory operations for all 
columns of the memory module of the respective memory modules for the sequencers 
that has a largest column-bit option while maintaining a row address at zero (column 4, 
lines 47-51). 

As per claim 1 1 : 

Crouch et al. teaches the system of claim 9, wherein the parameters include an 
invert data defined by the parameters for each row and column matrix of the memory 
modules when applying the memory operations (column 6, lines 46-51). 
As per claim 12: 

Crouch et al. teaches the system of claim 9, wherein the parameters include a 
rippling row field to direct the sequencers to apply the memory operations to the 
memory mpdules in a column-wise fashion by holding a column address for each of the 
memory modules constant and rippling a row address for each of the memory modules 
(column 4, lines 47-51). 

As per claim 13: 
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Crouch et al. teaches the system of claim 9, wherein the parameters include an 
invert rows field to direct the sequencers to invert data defined by the parameters for 
neighboring rows of the memory modules when applying the memory operations 
(column 6, lines 46-51). 

As per claim 14: 

Crouch et al. teaches the system of claim 9, wherein the parameters include an 
invert columns field to direct the sequencers to invert data defined by the parameters for 
neighboring colunrins of the memory modules when applying the memory operations 
(column 6, lines 46-51). 

As per claim 15: 

Crouch et al. teaches the system of claim 9, wherein the parameters include a 
plurality of optional fields to direct the sequencers to apply multiple memory operations 
to each of memory addresses of the memory modules (column 4, lines 30-34). 

As per claim 16: 

Crouch et al. teaches the system of claim 9, wherein the parameters include a 
default data in field that directs the sequencers to apply an input data value to the 
memory modules during a read operation (column 4, lines 7-10). 

As per claim 17: 

Crouch et al. teaches the system of claim 7, wherein the set of defined operation 
codes includes an operational code that directs the sequencers to execute a defined 
memory operation to a specific address specified by the parameters (column 6, lines 
19-25). 
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As per claim 18: 

Crouch et al. teaches the system of claim 7, wherein the set of defined 
operational code includes an operational code that directs the sequencers to test a 
particular one of the memory modules (column 7, lines 19-24). 

As per claim 19: 

Crouch et al. teaches the system of claim 9, wherein the parameters include a 
failure analysis field to direct the sequencers to selectively toggle between failure 
analysis mode and a BIST mode (columns 5-6, lines 55-6). 

As per claim 20: 

Crouch et al. teaches the system of claim 19, wherein when operating within the 
failure of analysis mode a memory identification field of the parameters directs the 
sequencers to select data from a specific one of the memory modules for failure 
analysis and a bus slice field that indicates a portion of a multiplexed data bus from the 
selected memory module to be used for failure analysis (Figure 4, columns 8-9, lines 
62-25). 

As per claim 21: 

Crouch et al. teaches the system of claim 7, wherein the set of defined 
operational codes includes an operational code that directs at least one of the 
distributed sequencers to apply a memory test algorithm stored within that sequencer 
(column 3, lines 39-45). 

As per claim 22: 
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Crouch et al. teaches the system of claim 1 , further comprising a plurality of 
memory interfaces coupled between the sequencers and the memory modules, wherein 
the memory interfaces apply the commands to the memory modules under the direction 
of the sequencers and in accordance with physical characteristics of the memory 
module (Figure 2 "Memory 215"). 

As per claim 23: 

Crouch et al. teaches the system of claim 1 , wherein BIST controller issues the 
commands to the sequencers in parallel for application to the memory modules 
(columns 7-8, lines 56-8). 

As per claim 24: 

Crouch et al. teaches the system of claim 1 , wherein the sequencers apply the 
commands to the respective memory modules in accordance with timing requirements 
of the memory modules (column 8, lines 51-61). 
As per claim 26: 

Crouch teaches a device comprising a centralized BIST control means for issuing 
commands that conform to a generalized command protocol and define a BIST 
algorithm for testing a plurality of distributed memory modules having different timing 
requirements and physical characteristics (column 2, lines 6-9), and distributed means 
for interpreting the commands and applying the commands to the memory modules in 
accordance with timing requirements (column 2, lines 6-9) and physical characteristics 
of the memory modules (Figure 2, "Memory 215"), each sequencer being associated 
with one or more memory modules operating on a common clock domain, wherein at 
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least two of the sequencers are associated with memory modules operating on different 
clock domains (column 4, lines 35-50). 
As per claim 27: 

Crouch teaches the device of claim 26, wherein the distributed means includes 
interface means for generating translated address and data signals based on the 
physical characteristics of the memory modules to apply the BIST algorithm to the 
memory modules (Figure 2, "Memory 215"). 
As per claim 28: 

Crouch teaches a method comprising directing application of an algorithm from a 
centralized controller by issuing generalized commands that conform to a command 
protocol to test a plurality of memory modules (Figure 2 # 210), and interpreting the 
commands with a distributed set of sequencers to apply the commands as one or more 
sequencers of memory operations in accordance the command protocol (Figure 2 # 210 
& 225, column 5, lines 51-55), each sequencer being associated with one or more 
memory modules operating on a common clock domain, wherein at least two of the 
sequencers are associated with memory modules operating on different clock domains 
^ (column 4, lines 35-50). 

As per claim 29: 

Crouch teaches the method of claim 28, wherein the generalized commands 
specify the algorithm without regard to physical characteristics and timing requirements 
of memory modules (column 6, lines 7-14). 

As per claim 30: 
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Crouch teaches the method of claim 28, wherein directing application of the 
algorithm comprises Issuing each of the commands to include a sequencer identifier 
that identifies one or more of the sequencers to process the command and apply the 
command to the respective memory modules (column 6, lines 7-20). 
As per claim 31: 

Crouch teaches the method of claim 30, wherein the sequencer identifier 
comprises one of a broadcast identifier indicating that the command is to be interpreted 
(column 7, lines 1-10) and applied be all of the distributed sequencers and a unicast 
identifier that identifies a specific one of the sequencers to interpret the command 
(column 7, lines 20-26). 
As per claim 32: 

Crouch teaches the method of claim 28, wherein directing application of the 
algorithm comprises issuing each of the commands to include an operational code 
selected from a set of defined operational codes and a set of associated parameters 
(column 5, lines 51-60). 

As per claim 33: 

Crouch teaches the method of claim 32, wherein the set of defined operational 
codes includes an operational code that directs the sequencers to selectively enable 
and disable a BIST mode during which the sequencers ready the memory modules for 
testing by isolating the memory modules from the address and data lines used during 
normal operation (column 6, lines 7-10). 

As per claim 34: 
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Crouch teaches the method of claim 32, wherein the set of defined operational 
codes includes an operational code that directs the sequencers to apply a sequence of 
one or more memory operations over a range of addresses specified by the parameters 
(column 5, lines 57-60). 

As per claim 35: 

Crouch teaches the method of claim 32, wherein the set of defined operational 
codes includes an operational code that directs the sequencers to execute a defined 
memory operation to a specific address specified by the parameters (column 6, lines 
19-25). 

As per claim 36: 

Crouch teaches the method of claim 32, wherein the set of defined operational 
code includes an operational code that directs the sequencers to test a particular one of 
the memory modules (column 7, lines 19-24). 

As per claim 37: 

Crouch teaches the method of claim 33, wherein the set of defined operational 
codes includes an operational code that directs at least one of the distributed 
sequencers to apply a memory test algorithm stored within that sequencer (column 3, 
lines 39-45). 

As per claim 38: 

Crouch teaches the method of claim 29, wherein issuing an algorithm comprises 
issuing the commands to the sequencers in parallel for application to the memory 
modules (columns 7:8, lines 56-8). 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which fomns the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. Jolin Deere Co., 383 U.S. 1, 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 1-10, 12, 25 & 28 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Ledford et al. US Pat no. 6,347,056 B1 . 

As per claim 1 : 

Ledford et al. substantially teaches a system comprising a centralized built-in 
self-test (BIST) controller (Figure 1 # 10, column 2, lines 29-31), that stores an algorithm 
for testing a plurality of memory modules (Figure 1 # 32-38, column 2, lines 45-49), 
wherein the BIST controller stores the algorithm as a set of generalized commands that 
conform to a command protocol (Figure 2, column 3, lines 30-33), are associated with 
memory modules operating on different clock domains (abstract, lines 7-10). 

Ledford et al. does not explicitly teach a plurality of sequencers that interpret the 
commands based on the command protocol. 
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However, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to use a memory interface (Figure 1 # 32) as a plurality of 
sequencers, since the examiner takes official notice of the equivalence of memory 
interface and a sequencer for their use memory testing and the selection of any of these 
known equivalents to interpret commands and apply commands to memory interfaces 
would be within the level of ordinary skill in the art. 

As per claim 2: 

Ledford et al. substantially teaches a system comprising a centralized built-in 
self-test (BIST) controller (Figure 1 # 10, column 2. lines 29-31), that stores an algorithm 
for testing a plurality of memory modules (Figure 1 # 32-38, column 2, lines 45-49), 
wherein the BIST controller stores the algorithm as a set of generalized commands that 
conform to a command protocol (Figure 2, column 3, lines 30-33), wherein the 
generalized commands specify the algorithm in accordance with the command protocol 
(column 3, lines 31-32) and without regard to timing requirements of the memory 
modules. 

Ledford et al. does not explicitly teach a plurality of sequencers that interpret the 
commands based on the command protocol. 

However, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to use a memory interface (Figure 1 # 32) as a plurality of 
sequencers, since the examiner takes official notice of the equivalence of memory 
interface and a sequencer for their use memory testing and the selection of any of these 
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known equivalents to interpret commands and apply commands to memory interfaces 
would be within the level of ordinary skill in the art. 
As per claim 3: 

Ledford et al. substantially teaches a system comprising a centralized built-in 
self-test (BIST) controller (Figure 1 # 10, column 2, lines 29-31), that stores an algorithm 
for testing a plurality of memory modules (Figure 1 # 32-38, column 2, lines 45-49), 
wherein the BIST controller stores the algorithm as a set of generalized commands that 
conform to a command protocol (Figure 2, column 3, lines 30-33), wherein the 
generalized commands specify the algorithm (column 3, lines 31-32) without regard to 
physical characteristics of the memory modules. 

Ledford et al. does not explicitly teach a plurality of sequencers that interpret the 
commands based on the command protocol. 

However, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to use a memory interface (Figure 1 # 32) as a plurality of 
sequencers, since the examiner takes official notice of the equivalence of memory 
interface and a sequencer for their use memory testing and the selection of any of these 
known equivalents to interpret commands and apply commands to memory interfaces 
would be within the level of ordinary skill in the art. 

As per claim 4: 

Ledford et al. substantially teaches a system comprising a centralized built-in 
self-test (BIST) controller (Figure 1 # 10, column 2, lines 29-31), that stores an algorithm 
for testing a plurality of memory modules (Figure 1 # 32-38, column 2, lines 45-49), 
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wherein the BIST controller stores the algorithm as a set of generalized commands that 
conform to a command protocol (Figure 2, column 3, lines 30-33), wherein each of the 
generalized commands includes a sequencer identifier (column 4, lines 37-39) that 
identifies one or more of the sequencers to process the respective command and apply 
the command to the memory modules (column 4, lines 23-27). 

Ledford et al. does not explicitly teach a plurality of sequencers that interpret the 
commands based on the command protocol. 

However, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to use a memory interface (Figure 1 # 32) as a plurality of 
sequencers, since the examiner takes official notice of the equivalence of memory 
interface and a sequencer for their use memory testing and the selection of any of these 
known equivalents to interpret commands and apply commands to memory interfaces 
would be within the level of ordinary skill in the art. 

As per claim 5: 

Ledford et al. substantially teaches a system comprising a centralized built-in 
self-test (BIST) controller (Figure 1 # 10, column 2, lines 29-31), that stores an algorithm 
for testing a plurality of memory modules (Figure 1 # 32-38, column 2, lines 45-49), 
wherein the BIST controller stores the algorithm as a set of generalized commands that 
conform to a command protocol (Figure 2, column 3, lines 30-33), wherein each of the 
generalized commands includes a sequencer identifier (column 4, lines 37-39) that 
identifies one or more of the sequencers to process the respective command and apply 
the command to the memory modules (column 4, lines 23-27), and wherein the 
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sequencer identifier comprises a broadcast identifier to indicate that the generalized 
command is to be interpreted and applied by all of the distributed sequencers (column 
3, lines 26-30). 

Ledford et al. does not explicitly teach a plurality of sequencers that interpret the 
commands based on the command protocol. 

However, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to use a memory interface (Figure 1 # 32) as a plurality of 
sequencers, since the examiner takes official notice of the equivalence of memory 
interface and a sequencer for their use memory testing and the selection of any of these 
known equivalents to interpret commands and apply commands to memory interfaces 
would be within the level of ordinary skill in the art. 

As per claim 6: 

Ledford et al. substantially teaches a system comprising a centralized built-in 
self-test (BIST) controller (Figure 1 # 10, column 2, lines 29-31), that stores an algorithm 
for testing a plurality of memory modules (Figure 1 # 32-38, column 2, lines 45-49), 
wherein the BIST controller stores the algorithm as a set of generalized commands that 
conform to a command protocol (Figure 2, column 3, lines 30-33), wherein each of the 
generalized commands includes a sequencer identifier (column 4. lines 37-39) that 
identifies one or more of the sequencers to process the respective command and apply 
the command to the memory modules (column 4, lines 23-27), and wherein the 
sequencer identifier comprises a unicast identifier that identifies a specific one of the 
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sequencers (column 4, lines 23-25) to interpret and apply the generalized command to 
the respective memory modules of the identified sequencer. 

Ledford et al. does not explicitly teach a plurality of sequencers that interpret the 
commands based on the command protocol. 

However, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to use a memory interface (Figure 1 # 32) as a plurality of 
sequencers, since the examiner takes official notice of the equivalence of memory 
interface and a sequencer for their use memory testing and the selection of any of these 
known equivalents to interpret commands and apply commands to memory interfaces 
would be within the level of ordinary skill in the art. 

As per claim 7: 

Ledford et al. substantially teaches a system comprising a centralized built-in 
self-test (BIST) controller (Figure 1 # 10, column 2, lines 29-31). that stores an algorithm 
for testing a plurality of memory modules (Figure 1 # 32-38, column 2, lines 45-49), 
wherein the BIST controller stores the algorithm as a set of generalized commands that 
conform to a command protocol (Figure 2, column 3, lines 30-33), wherein each of the 
generalized commands includes a sequencer identifier (column 4, lines 37-39) that 
identifies one or more of the sequencers to process the respective command and apply 
the command to the memory modules (column 4, lines 23-27), and wherein the 
command protocols defines each of the generalized commands to include an 
operational code selected from a set of defined operational codes (column 2, lines 33- 
36) and a set of associated parameters (column 5, lines 19-25). 
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Ledford et al. does not explicitly teach a plurality of sequencers that interpret the 
commands based on the command protocol. 

However, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to use a memory interface (Figure 1.# 32) as a plurality of 
sequencers, since the examiner takes official notice of the equivalence of memory 
interface and a sequencer for their use memory testing and the selection of any of these 
known equivalents to interpret commands and apply commands to memory interfaces 
would be within the level of ordinary skill in the art. 

As per claim 8: 

Ledford et al. substantially teaches a system comprising a centralized built-in 
self-test (BIST) controller (Figure 1 # 10, column 2, lines 29-31), that stores an algorithm 
for testing a plurality of memory modules (Figure 1 # 32-38, column 2, lines 45-49), 
wherein the BIST controller stores the algorithm as a set of generalized commands that 
conform to a command protocol (Figure 2, column 3, lines 30-33), wherein each of the 
generalized commands includes a sequencer identifier (column 4, lines 37-39) that 
identifies one or more of the sequencers to process the respective command and apply 
the command to the memory modules (column 4, lines 23-27), wherein the command 
protocols defines each of the generalized commands to include an operational code 
selected from a set of defined operational codes (column 2, lines 33-36) and a set of 
associated parameters (column 5, lines 19-25), and wherein the set of defined, 
operational codes includes an operational code that directs the sequencers to 
selectively enable and disable a BIST mode during which the sequencers ready the 



Application/Control Number: 10/630.480 Page 20 

Art Unit: 2138 

memory modules for testing (column 5, lines 8-15) by isolating the memory modules 
from address and data lines used during normal operation. 

Ledford et al. does not explicitly teach a plurality of sequencers that interpret the 
commands based on the command protocol. 

However, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to use a memory interface (Figure 1 # 32) as a plurality of 
sequencers, since the examiner takes official notice of the equivalence of memory 
interface and a sequencer for their use memory testing and the selection of any of these 
known equivalents to interpret commands and apply commands to memory interfaces 
would be within the level of ordinary skill in the art. 

As per claim 9: 

Ledford et al. substantially teaches a system comprising a centralized built-in 
self-test (BIST) controller (Figure 1 # 10, column 2, lines 29-31), that stores an algorithm 
for testing a plurality of memory modules (Figure 1 # 32-38, column 2, lines 45-49), 
wherein the BIST controller stores the algorithm as a set of generalized commands that 
conform to a command protocol (Figure 2, column 3, lines 30-33), wherein each of the 
generalized commands includes a sequencer identifier (column 4, lines 37-39) that 
identifies one or more of the sequencers to process the respective command and apply 
the command to the memory modules (column 4, lines 23-27), wherein the command 
protocols defines each of the generalized commands to include an operational code 
selected from a set of defined operational codes (column 2, lines 33-36) and a set of 
associated parameters (column 5, lines 19-25), wherein the set of defined operational 
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codes includes an operational code that directs the sequencers to selectively enable 
and disable a BIST mode during which the sequencers ready the memory modules for 
testing (column 5, lines 8-15) by isolating the memory modules from address and data 
lines used during normal operation, and the set of defined operational codes includes 
an operational code that directs the sequencers to apply a sequence of one or more 
memory operations over a range of addresses specified by the parameters (column 2, 
lines 31-36). 

Ledford et al. does not explicitly teach a plurality of sequencers that interpret the 
commands based on the command protocol. 

However, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to use a memory interface (Figure 1 # 32) as a plurality of 
sequencers, since the examiner takes official notice of the equivalence of memory 
interface and a sequencer for their use memory testing and the selection of any of these 
known equivalents to interpret commands and apply commands to memory interfaces 
would be within the level of ordinary skill in the art. 

As per claim 10: 

Ledford et al. substantially teaches a system comprising a centralized built-in 
self-test (BIST) controller (Figure 1 # 10. column 2, lines 29-31). that stores an algorithm 
for testing a plurality of memory modules (Figure 1 # 32-38, column 2, lines 45-49), 
wherein the BIST controller stores the algorithm as a set of generalized commands that 
conform to a command protocol (Figure 2, column 3, lines 30-33), wherein each of the 
generalized commands includes a sequencer identifier (column 4, lines 37-39) that 
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identifies one or more of the sequencers to process the respective command and apply 
the command to the memory modules (column 4, lines 23-27), wherein the command 
protocols defines each of the generalized commands to include an operational code 
selected from a set of defined operational codes (column 2, lines 33-36) and a set of 
associated parameters (column 5, lines 19-25), wherein the set of defined operational 
codes includes an operational code that directs the sequencers to selectively enable 
and disable a BIST mode during which the sequencers ready the memory modules for 
testing (column 5, lines 8-15) by isolating the memory modules from address and data 
lines used during normal operation, the set of defined operational codes includes an 
operational code that directs the sequencers to apply a sequence of one or more 
memory operations over a range of addresses specified by the parameters (column 2, 
lines 31-36), and wherein the parameters include a single-row (SR) field to direct the 
sequencers to apply the memory operations for all columns of the memory module of 
the respective memory modules for the sequencers that has a largest column-bit option 
while maintaining a row address at zero (column 3, lines 4-11). 

Ledford et al. does not explicitly teach a plurality of sequencers that interpret the 
commands based on the command protocol. 

However, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to use a memory interface (Figure 1 # 32) as a plurality of 
sequencers, since the examiner takes official notice of the equivalence of memory 
interface and a sequencer for their use memory testing and the selection of any of these 



Application/Control Number: 10/630.480 Page 23 

Art Unit: 2138 

known equivalents to interpret commands and apply commands to memory interfaces 
would be within the level of ordinary skill in the art. 
As per claim 12: 

Ledford et al. substantially teaches a system comprising a centralized built-in 
self-test (BIST) controller (Figure 1 # 10, column 2, lines 29-31), that stores an algorithm 
for testing a plurality of memory modules (Figure 1 # 32-38, column 2, lines 45-49), 
wherein the BIST controller stores the algorithm as a set of generalized commands that 
conform to a command protocol (Figure 2, column 3, lines 30-33), wherein each of the 
generalized commands includes a sequencer identifier (column 4, lines 37-39) that 
identifies one or more of the sequencers to process the respective command and apply 
the command to the memory modules (column 4, lines 23-27), wherein the command 
protocols defines each of the generalized commands to include an operational code 
selected from a set of defined operational codes (column 2, lines 33-36) and a set of 
associated parameters (column 5, lines 19-25), wherein the set of defined operational 
codes includes an operational code that directs the sequencers to selectively enable 
and disable a BIST mode during which the sequencers ready the memory modules for 
testing (column 5, lines 8-15) by isolating the memory modules from address and data 
lines used during normal operation, the set of defined operational codes includes an 
operational code that directs the sequencers to apply a sequence of one or more 
memory operations over a range of addresses specified by the parameters (column 2, 
lines 31-36), and wherein the parameters include a rippling row field to direct the 
sequencers to apply the memory operations to the memory modules in a column-wise 
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fashion by holding a column address for each of the memory modules constant and 
rippling a row address for each of the memory modules (column 4, lines 47-51). 

Ledford et al. does not explicitly teach a plurality of sequencers that interpret the 
commands based on the command protocol. 

However, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to use a memory interface (Figure 1 # 32) as a plurality of 
sequencers, since the examiner takes official notice of the equivalence of memory 
interface and a sequencer for their use memory testing and the selection of any of these 
known equivalents to interpret commands and apply commands to memory interfaces 
would be within the level of ordinary skill in the art. 

As per claim 26: 

Ledford et al. substantially teaches (US Pat no. 6,347,056 B1) also teaches a 
device comprising a centralized BIST control means for issuing commands that conform 
to a generalized command protocol and define a BIST algorithm for testing a plurality of 
distributed memory modules having different timing requirements and physical 
characteristics (Figure 1, #10), and distributed means for interpreting the commands 
and applying the commands to the memory modules in accordance with timing 
requirements (Fig 3, # 72) and physical characteristics of the memory modules (Figure 
1 , # 32, 34, 36, 38), are associated with memory modules operating on different clock 
domains (abstract, lines 7-10). 

Ledford et al. does not explicitly teach a plurality of sequencers that interpret the 
commands based on the command protocol. 
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However, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to use a memory interface (Figure 1 # 32) as a plurality of 
sequencers, since the examiner takes official notice of the equivalence of memory 
interface and a sequencer for their use memory testing and the selection of any of these 
known equivalents to interpret commands and apply commands to memory interfaces 
would be within the level of ordinary skill in the art. 

As per claim 28: 

Ledford et al. substantially teaches a method comprising directing application of 
an algorithm from a centralized controller by issuing generalized commands that 
conform to a command protocol to test a plurality of memory modules (Figure 1 # 32, 
34, 36, 38), are associated with memory modules operating on different clock domains 
(abstract, lines 7-10). 

Ledford et al. does not explicitly teach a distributed set of sequencers to apply 
the commands as one or more sequencers of memory operations in accordance the 
command protocol. 

However, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to use a memory interface (Figure 1 # 32) as a plurality of 
sequencers, since the examiner takes official notice of the equivalence of memory 
interface and a sequencer for their use memory testing and the selection of any of these 
known equivalents to interpret commands and apply commands to memory interfaces 
would be within the level of ordinary skill in the art. 
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Claim 25 is rejected under 35 U.S.C.103 (a) as being unpatentable over Crouch 
et al. US Pat no. 5,995.731, and further in view of Johnston et al. US Pat no. 6.272,588 
B1. 

As per claim 25: 

Crouch et al. substantially teaches a system comprising a centralized built-in self- 
test (BIST) controller (Figure 2 # 210 column 5, lines 55-60), that stores an algorithm for 
testing a plurality of memory modules (Figure 2 # 210), wherein the BIST controller 
stores the algorithm as a set of generalized commands that conform to a command 
protocol (column 3, lines 55-59), a plurality of sequencers that interpret the commands 
based on the command protocol (Figure 2 # 210 & 225, column 5, lines 51-55) and 
apply the generalized commands to the memory modules, wherein each of the 
sequencers comprises a plurality of command controllers that implement the commands 
in accordance with a command protocol (Figure 2). each sequencer being associated 
with one or more memory modules operating on a common clock domain, wherein at 
least two of the sequencers are associated with memory modules operating on different 
clock domains (column 4, lines 35-50). 

Crouch et al. does not explicitly teach a command parser to parse each of the 
commands to identify an operational code and a set of parameters based on the 
command protocol, wherein the command parser selectively invokes the command 
controllers based on the operational codes of the commands received from the BIST 
controller. 
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However, Johnston, in an analogous art, teaches a command parser to parse 
each of the commands to identify an operational code and a set of parameters based on 
the command protocol (column 5, lines 4-9), wherein the command parser selectively 
invokes the command controllers based on the operational codes of the commands 
received from the BIST (column 5, lines 30-39). Therefore it would have been obvious 
to one of ordinary skill In the art at the time the invention was made to teach a command 
parser within the sequencers of Crouch at al. This modification would have been 
obvious to one of ordinary skill in the art because one of ordinary skill in the art would 
have recognized that parsing the data would have allowed the skilled artisan to 
separate and output the data (column 5, lines 7-9). 

Related Art 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Additional pertinent prior arts, US Pat no. 5633877 A, US Pat no. 
5661732 A, US Pat no. 5675545 A, and US PG-Pub 20020199139 Al mention the 
same system of testing using a BIST circuit are included herein for Applicant's review. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to the final action is set to expire in THREE 
MONTH from the mailing date of this action. In the event a first reply is filed within TWO 
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MONTHS of the mailing date of the final action and the advisory action is not mailed 
until after the end of the THREE-MONTH shortened statutory period, then the shortened 
statutory period will expire on the date the advisory action is mailed, and any extension 
fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of the advisory 
action. In no event, however, will the statutory period for reply expire later than SIX 
MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Saqib J. Siddiqui whose telephone number is (571) 272- 
6553. The examiner can normally be reached on 8:00 to 4:30. If attempts to reach the 
examiner by telephone are unsuccessful, the examiner's supervisor, Albert Decady can 
be reached on (571) 272-3819. The fax phone number for the organization where this 
application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more infomiation about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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Art Unit 2138 
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